Transoral endoscopy with narrow band imaging (NBI) is useful for early detection of head and neck (HN) cancer. However, the lateral and anterior walls of the oropharynx, postcricoid area, and posterior wall of the hypopharynx are difficult to observe using transoral endoscopy. Advanced cancers in these regions may be missed even when NBI is used. This report highlights a method of transoral endoscopic examination of the HN region. For observation of the oral cavity and oropharynx, it is important to observe these regions without using a mouthpiece. Wide opening of the mouth facilitates observation of the oral cavity and oropharynx. Moreover, visibility of the oropharynx, including the anterior wall, is dramatically improved, when the patient positions the tongue forward and says 'aaah.' This technique also facilitates observation of the dorsum of the tongue, which is difficult to observe from a tangential view when using a mouthpiece. To observe the hypopharynx, the Valsalva maneuver is very useful. Patient cooperation is important when observing the HN region thoroughly to gain clear endoscopic views. Narcotic drugs, such as pethidine hydrochloride, are ideal for conscious sedation and reduce the gag reflex while still allowing patient cooperation. From the oral cavity to the hypopharynx, including the lateral and anterior walls of the oropharynx, postcricoid area, and posterior wall of the hypopharynx, most of the HN region can be observed during routine examination using transoral endoscopy without any special devices.
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INTRODUCTION

P
HARYNGEAL CANCER IS often detected at an advanced stage, and its prognosis has historically been poor. 1, 2 Even when pharyngeal cancer is detected sufficiently early for standard surgical resection or chemoradiotherapy, the patient's quality of life is affected, often with difficulties in swallowing and speech function, or as a result of cosmetic deformities. In contrast, superficial pharyngeal cancer can be cured using endoscopic resection that can preserve organ function and maintain the patient's quality of life. 3, 4 Therefore, early detection is essential to treat pharyngeal cancer with minimal invasion and improve the prognosis.
Patients with previous head and neck (HN) cancer, present or previous esophageal cancer, or pharyngeal discomfort are at high risk of developing pharyngeal cancer.
5 Therefore, the pharynx should be observed carefully when these patients undergo esophagogastroduodenoscopy (EGD). However, the endoscopic screening method of the HN region, including the pharynx, has not been standardized, even in Japan where gastrointestinal endoscopists are particularly interested in the HN region. Except for some esophagus specialists, most gastrointestinal endoscopists are still unfamiliar with monitoring the HN region. 6 Some gastrointestinal endoscopists do not observe the HN region at all, as they consider the HN region to be within the domain of otorhinolaryngologists.
Transoral endoscopy with magnifying narrow band imaging (NBI) is useful for early detection of cancer in the HN region and the esophagus. 7 Blue laser imaging is another modality which is expected to have an equivalent effect to NBI. 8 Transoral endoscopy has higher resolution and magnifying endoscopy function, whereas transnasal endoscopy has lower resolution and does not have magnifying endoscopy function. Therefore, endoscopic examination for patients who are at high risk for developing HN cancer is usually conducted by transoral endoscopy. However, the lateral 9,10 and anterior walls 11 of the oropharynx, postcricoid area, and posterior wall of the hypopharynx 9, 12 are difficult to observe using transoral endoscopy. Advanced cancer can easily be missed in these regions even when NBI is used. 9, 10 Therefore, this report introduces transoral endoscopic examination of the HN region.
TECHNIQUE
Which patients require careful observation of the HN region during transoral endoscopy? N AKANISHI et al. 5 reported that pharyngeal cancer has rarely been detected (0.11%, 10/8872) in patients undergoing EGD screening, whereas it has been detected in approximately 10% of patients with previous HN cancer, in approximately 4% of patients with previous esophageal cancer, and in approximately 1% of patients complaining of pharyngeal discomfort. Kato et al. 9 reported that the cumulative incidence rates of metachronous HN cancer at 3, 5, and 7 years post-endoscopic resection of esophageal cancer were approximately 5%, 10%, and 17%, respectively. Katada et al. 13 evaluated the association between the number of Lugol-voiding lesions in the esophagus and the incidence of metachronous HN cancer post-endoscopic resection of esophageal cancer. Their patients were assigned to three groups, based on the number of Lugol-voiding lesions: group A, no lesion; group B, 1-9 lesions; or group C, 10 or more lesions. Over the 2-year study period, metachronous HN cancer was not detected in any group A patient, but it was detected in 1.7% of the group B patients, and in 8.6% of the group C patients. Therefore, the HN region should be carefully observed in patients with previous HN cancer, and in patients with present or previous esophageal cancer, particularly those with Lugol-voiding lesions in the esophagus, or those with pharyngeal discomfort, because they are at extremely high risk of developing HN cancer, as described above.
Examination of the oral cavity
Prior to biting on a mouthpiece, a close oral examination is an important part of overall oral evaluation. Opening the mouth widely facilitates observation of the oral cavity (Fig. 1a) . To observe the ventral surface (Fig. 1b) and the lateral sides (Fig. 1c,d ) of the tongue, the patient is asked to move the tongue.
Here, we report a case of lingual cancer. 14 A patient with a history of HN cancer surgery presented with a 3-month history of pain at the tip of the tongue. Initially, the patient presented to the otorhinolaryngology department; however, an examination of the oral cavity did not identify any lesions. After a short time, the patient underwent an EGD investigation for HN and esophageal cancer. Endoscopy with NBI showed a slightly depressed 10-mm brownish lesion at the tip of the tongue (Fig. S1 ). When a patient bites down on a mouthpiece, the tip of the tongue becomes difficult to observe and a lesion at this location may be missed. Therefore, close oral observation prior to biting on a mouthpiece is an important part of overall oral assessment.
Examination of the oropharynx
Oropharyngeal examination requires observation without the use of a mouthpiece, patient vocalization, and patient sniffing position. A combination of patient vocalization and opening the mouth widely increases the space between the tongue and the soft palate. Patient sniffing position additionally increases the space, and can reduce the gag reflex and facilitate observation of oropharyngeal area. 15 However, the anterior wall of the oropharynx remains difficult to observe when undertaking a transoral endoscopy. A technique to observe the oropharynx transorally using a transnasal endoscope without the use of a mouthpiece has been introduced. 11 This simple technique is feasible when using a transoral endoscope and considerably improves the visibility of the oropharynx, including the anterior wall, during routine examination and screening. A transoral endoscope is inserted, without a mouthpiece, while the patient's mouth is open, with the tongue extended as far forward as possible, while the patient is instructed to say 'aaah' (Fig. 2) . This technique also facilitates observation of the dorsum of the Digestive (Fig. 2a,b) , which is difficult to observe from a tangential view when a mouthpiece is in use. Herein, we report on three patients with oropharyngeal cancer. First, we present a patient with superficial cancer located in the left wall of the oropharynx. After patient vocalization, endoscopy showed reddish mucosa in the left wall of the oropharynx (Fig. S2a,b) . Blue laser imaging highlighted a flat, 15-mm brownish lesion (Fig. S2c) . Magnifying endoscopy showed highly dilated abnormal vessels with severe irregularity within the lesion (Fig. S2d) . If the endoscope is passed quickly through the oropharyngeal region without patient vocalization, a superficial lesion in this area may be difficult to detect.
Second, we present a patient with a small cancer located in the anterior wall of the oropharynx (at the base of the tongue). Endoscopy showed a slightly elevated 5-mm lesion in the anterior wall of the oropharynx (Fig. S3 ). Although the patient had a history of radiotherapy for HN cancer and the pharyngeal region was swollen, the observational technique carried out without using a mouthpiece and extending the tongue forwards as far as possible helped to detect this lesion.
Third, we present a patient with advanced cancer in the right wall of the oropharynx. 10 The patient was referred to our hospital for endoscopic resection of superficial esophageal squamous cell neoplasms. An EGD carried out 3 weeks following an earlier EGD showed advanced cancer in the right wall of the oropharynx. Prior to patient vocalization, the oropharyngeal space is narrow and lesions may be difficult to detect (Fig. S4a) . After patient vocalization, however, the oropharynx opened and the advanced cancer was more easily detected ( Fig. S4b-d) . This showed that even advanced cancer in the lateral walls of the oropharynx may easily be missed if the endoscope is passed quickly through the oropharyngeal region without patient vocalization. Patient vocalization was important for oropharyngeal observation in this situation. Moreover, the observation technique without the use of a mouthpiece, and with the tongue extended as far forward as possible, was helpful for observation of the anterior wall of the oropharynx.
Examination of the hypopharynx
Some lesions in the postcricoid area and in the posterior wall of the hypopharynx are discovered at an advanced stage with lymph node metastasis, even when a planned EGD examination has been conducted, because these areas are anatomically closed. 9 Therefore, the most important aspect of hypopharyngeal observation is the Valsalva maneuver. Performing the Valsalva maneuver without a mouthpiece, 16 or with a specific mouthpiece, namely, the Valsamouth (Sumitomo Bakelite, Tokyo, Japan), or with a specific small mouthpiece (MC Medical, Tokyo, Japan) which can be completely contained in the mouth (Fig. 3) , is useful to observe the hypopharynx, especially the postcricoid area and posterior wall, during routine examinations using transoral endoscopy. Before patient vocalization, the hypopharynx is closed (Fig. 4a) . After patient vocalization, the hypopharynx remains closed (Fig. 4b) . After the Valsalva maneuver, the hypopharynx is opened, and the postcricoid area and posterior wall become visible (Fig. 4c) . In some cases, the entrance of the esophagus can also be observed (Fig. 4d) .
We present a case of hypopharyngeal cancer detected using the Valsalva maneuver. Before patient vocalization, the hypopharynx is closed (Fig. 5a ). Even after patient vocalization, the hypopharynx is still closed (Fig. 5b) . After the Valsalva maneuver, the hypopharynx is opened, and cancer is detected in the posterior wall of the hypopharynx (Fig. 5c,d ). The Valsalva maneuver is confirmed as the most important aspect of the procedure for hypopharyngeal observation. It is not possible to detect lesions in the postcricoid area or in the posterior wall of the hypopharynx without the Valsalva maneuver. 
Ideal sedation for observation of the HN region
Patient cooperation, as mentioned above, can facilitate observation of the HN region, whereas the gag reflex usually obscures an endoscopic view. To reduce the gag reflex, sedation using benzodiazepines or propofol is often carried out during endoscopy. Yamasaki et al. 17 assessed patient discomfort during pharyngeal observation using a visual analogue scale. In that report, pethidine hydrochloride (P = 0.0004) and midazolam (P < 0.0001) significantly reduced patient discomfort during pharyngeal observation compared with no sedation, and the sedation effect of pethidine hydrochloride and midazolam did not differ significantly (P = 0.21). However, pethidine hydrochloride provided significantly improved pharyngeal views than midazolam (P < 0.0001). Midazolam reduces consciousness and prevents patients from vocalizing during pharyngeal observation, resulting in poor visualization, contrary to expectation. In contrast, pethidine hydrochloride achieves conscious sedation so that patients can vocalize during pharyngeal observation, resulting in good visualization. Pethidine hydrochloride reduces the gag reflex but still permits patient cooperation and offers adequate conditions for observation of the HN region during EGD. Moreover, pethidine hydrochloride reduces salivary secretion, and it may contribute to better conditions for observation of the HN region. Therefore, pethidine hydrochloride is typically given.
Biopsy
Small biopsy forceps are mainly used in the HN region. Biopsy is not an unduly painful procedure and post-biopsy discharge does not disturb subsequent esophageal observation. We consider that it is better to carry out a biopsy within this region during scope insertion, because there is less saliva during insertion than on withdrawal of the scope. A biopsy can be carried out anywhere in the HN region, except for the areas that surround the vocal cords. A strong gag reflex or a cough reflex, which results in discontinuation of the endoscopic examination, can be activated when a vocal cord is stimulated. Therefore, a biopsy located in close proximity to the vocal cords should be undertaken by an otorhinolaryngologist at a later date.
CONCLUSION
N ARROW BAND IMAGING is undoubtedly useful for early detection of HN cancer 7 ; however, cancer is never detected if endoscopy cannot identify the lesion. As such, we have introduced a method of transoral endoscopic examination of the HN region. The techniques described in the present report are advantageous because they do not require any special devices, particularly in situations where assessment combines the Valsalva maneuver without the use of a mouthpiece, 16 and these techniques can be carried out anytime and in most clinical locations.
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SUPPORTING INFORMATION
A DDITIONAL SUPPORTING INFORMATION may be found in the online version of this article at the publisher's web site. Figure S3 Cancer in the anterior wall of the oropharynx (at the base of the tongue). Endoscopy shows a slightly elevated 5-mm lesion in the anterior wall of the oropharynx (yellow arrows). Figure S4 Advanced cancer in the right wall of the oropharynx detected during endoscopy carried out 3 weeks following a previous endoscopy. (a) Before patient vocalization, the oropharyngeal space is narrow, and the lesion may be difficult to detect. (b-d) After patient vocalization, the oropharynx is opened, and the advanced cancer is easily detected.
